Introduction
By its very design, library instruction generally (but not exclusively) functions as a component within another department's credit class. Its embedded nature makes the assessment process a particular challenge. Indeed, a review of the literature reveals a variety of assessment techniques currently in practice. These include, but are not limited to, a diversity of classroom assessment techniques (Angelo and Cross, 1993) such as minute papers, muddiest points, one sentence summaries, directed paraphrasing, applications cards; the use of evaluation surveys distributed to both the students and their instructors (Fenske and Roselle, 1999) ; evaluation of student research paper bibliographies (Young and Ackerson, 1995) ; and pre-and post-testing, focus groups, portfolios, and performance appraisals (Pausch and Popp, 1997) .
The concept of tiered instruction, levels of information literacy, provides an effective method of focusing instruction elements relevant to the level of academic research being conducted (Ury and King, 1995; Daragan and Stevens, 1996; Perry, 1998) . In tandem, tiered instruction and assessment offer the opportunity to analyze the outcomes of specific levels of information literacy. While tiered library instruction establishes a framework to meet the instructional needs of students at all levels of enrollment, assessment offers a valueadded dimension to a library instruction program ± a beginning point to ascertain the program's effectiveness and to guide direction for future instruction.
Although assessment is considered essential to program development (Iannuzzi, 1999) , a review of the literature found little information on the use of a Web-based evaluation tool. This paper describes the development of a curriculum-integrated and tiered instruction program over the course of five years and the implementation of a Web-based assessment tool as a mechanism for identifying and implementing levels of information literacy in the academic curriculum.
Sense of place
The Instruction Program at The University of Montana Mansfield Library operates within a
In tandem, tiered instruction and assessment offer the opportunity to analyze the outcomes of specific levels of information literacy. Tiered library instruction establishes a framework to meet the instructional needs of students at all levels of enrollment. Assessment offers a value-added dimension to a library instruction program. It provides a beginning point to ascertain the program's effectiveness and to guide direction for future instruction. Although assessment is considered essential to program development, a review of the literature found little information on the use of a Web-based evaluation tool. This paper describes the development of a curriculum-integrated and tiered instruction program over the course of five years and the implementation of a Web-based assessment tool as a mechanism for establishing levels of information literacy.
Electronic access
The current issue and full text archive of this journal is available at http://www.emerald-library.com strategy of curriculum integration, serving 12,000 students, 750 faculty, and 2,442 staff. The library serves as a primary resource of information, and becomes a learning laboratory when library instruction is integrated into the curriculum. Partnership and collaboration with faculty to embed information literacy throughout the curriculum are essential to this philosophy.
The evolution toward curriculum integration has resulted in a re-evaluation of those instructional opportunities that functioned in isolation. These included orientation tours, individually scheduled classes designed to introduce electronic resources, and regularly scheduled classes that included a library component in isolation from class research. For each category, alternatives were initiated. Orientation tours were replaced with an Open House and self-guided tours that can be used not only to supplement the Open House but by individuals, groups, or classes throughout the year. Individually scheduled classes rarely attracted a full house; even those who registered for the classes frequently failed to attend. As a result, instructors were committed to class preparation for a small number of individuals. Thus, more emphasis was placed on collaborating with faculty to arrange curriculum-integrated classes that met during regularly scheduled class periods and encouraged student attendance.
Those beginning classes that included library components were redesigned to incorporate the library orientation into a research assignment. Thus, the library component became a research workshop focused on providing resources relevant to a current class project.
Separate learning experiences were developed for each of the beginning classes. For example, Freshman Seminar classes now focus on using the online catalog and locating materials in the library as part of their final paper; English Composition classes explore full-text periodical databases for their research papers; and Public Speaking classes utilize a reference-based session designed to access factual information for speech preparation.
Faced with a limited number of teaching faculty members, the instruction program has been able to flourish by focusing on the most effective method for reaching the greatest number of students. Library instruction, likewise, evolved from a show-and-tell format separate from the classroom, to an active learning process through which information literacy instruction is delivered in concert with the university curriculum. Within this model, librarians become co-teachers within the library, using it as a learning laboratory.
Tiered instruction
If the goal of the university is to develop lifelong learners, information literacy is clearly the critical link to the future. The central mission of library instruction is to create information literate students who know how to find, evaluate, and use information effectively. Information literacy leads to lifelong learning, the ultimate goal of education. The library is uniquely positioned to provide the resources that teach students how to learn within the university curriculum and then carry those applications forward in a highly competitive, information-rich society.
While curriculum-integrated library instruction builds on critical thinking and research skills, tiered instruction addresses the developmental stages that students experience as they proceed through their four-year curricula (Perry, 1998) . Tiered instruction also makes important links to resource-based education and active learning that are at the center of current educational reform (Breivik and Gee, 1989) . For example, the advent of writing-across-the-curriculum programs at campuses across the country and an increase in research-oriented assignments have made library resources important at all levels of enrollment (Ury and King, 1995) . Tiered instruction also provides a neat handle for the development of an assessment tool to provide feedback on the effectiveness of the instruction program.
Evaluation methodology: a Web-based tool
During the summer of 1999, teaching faculty in collaboration with technical support at the Mansfield Library, designed three Web-based assessment forms to be used as part of electronic instruction sessions. These forms were developed as part of a collaborative process that included all teaching faculty.
At the Mansfield Library, instruction is primarily provided by divisional librarians who represent the sciences, social sciences, and humanities. Although the greatest number of classes occur as one-or two-credit class curriculum-integrated sessions, two-credit credit classes are co-taught within separate departments. In addition, freshman-level instruction is the responsibility of the Library Instruction Coordinator.
The process of development included a review of the library's teaching strategy (Samson, 1996) and a detailed description of all the teaching currently under way. Instructional goals were then outlined to identify the common element, essential information literacy skill, critical to all disciplines at three levels ± lower-division undergraduate, upper-division undergraduate, and graduate. Multiple-choice questions were then written to reflect these skills. In addition, two open-ended questions were included on each form that allowed students to identify the most important lesson they learned during the library session and what they hoped to learn that was not covered.
The assessment project was initiated, in part, as a response to an impending University accreditation process; outcomes and assessment were highlighted as key elements important to the accreditation team. However, the value of assessment as a tool in the development and strengthening of instruction programs is widely addressed in the literature. Although the process was sequential as described above, the discussion among library faculty did not fully develop until the proposed set of questions were presented in the form of a draft assessment. Discussions addressed a variety of issues including access to assessment results, how the results would be used relative to faculty performance evaluation, justification in support of any assessment, concern relative to class time involved in their completion, and the unique nature of each discipline being addressed by a generic form.
Assessment, evaluation, outcomes ± all of these terms carry various meanings and connotations. Does the assessment of student learning reflect on the teaching ability of the instructor? Do student assessments become a part of the instructor's performance evaluation? Are assessment results available to everyone, including the Dean, or just the instructor? Can there be levels of information literacy common to all disciplines? These are important concerns for teaching faculty, and need to be addressed as part of both an instruction program and its evaluation.
As a result of these discussions, a larger number of teaching faculty began to participate in the development of the assessment questions relative to the common goals of the instruction program. Common class designators were implemented to eliminate correlation to a specific instructor; for example, LIB 100 was used to identify basic classes, LIB 300 or LIB 400 for advanced classes, and LIB 500 for graduate classes. Instructors interested in feedback for specific classes could also request that their students identify their specific classes on the evaluation form.
Access to the database of assessments was controlled by password for teaching faculty. It was also clearly defined that the assessment project was designed to establish common levels of information literacy for lower-division undergraduates, upper-division undergraduates, and graduate students, not to evaluate teacher performance. It was also agreed that our goal would be to assess about 30 percent of the students who received instruction in the electronic classroom.
The revised forms (see Figures 1 to 3) were then posted on the library Web site as a hidden, but easily-accessible, link from the main electronic instruction page. The forms are concise with no more than eight questions. Six have drop-down multiple-choice answers, and two allow written responses. Completion time requires two to three minutes, and is initiated at the end of a hands-on electronic instruction session using the same database page.
Results
Responses from the assessment forms are captured in Microsoft Access software and stored as a database. Keywords identified from To assess the open-ended questions, a list of desired keyword responses was used as a query for both questions. Any of these keywords were considered correct responses to the question regarding the most important lesson learned in the session, and wrong responses to the question asking for what a student hoped to, but did not, learn during the session.
Of a total of 4,400 students who received classroom library instruction during the 1999/2000 academic year, 676 (13 percent) submitted electronic assessments. Of these, 88 percent submitted the basic form, 9 percent the advanced form, and 3 percent the graduate form. Table I The open-ended questions had a lower correct response rate. Only 44 percent of the students responding to the first open-ended question in the Basic assessment provided answers from the desired list of keywords; 53 percent of the advanced and 85 percent of the graduate assessment results included these keywords. This same set of keywords were considered wrong answers to the final openended questions. In the basic assessment, 98 percent responded correctly, while 95 percent of the advanced and 90 percent of the graduate students responded correctly.
Analysis was also completed comparing the responses in the basic assessment by students in Freshman Seminar classes and students in English Composition. The most significant difference was in the correct response rate to 
Findings
Assessment provides the opportunity to take a fresh look at the classroom experience without looking into the eyes of the students. Data are not personal, but they can yield a wealth of information that can serve as guidelines for future instruction. At 13 percent, our assessment sample was smaller than our goal of 30 percent. Overall, the results of this first year of broad-based assessment in our program reflected that students were, in fact, acquiring levels of information literacy appropriate to their research needs. It would be beneficial to confirm these findings in a larger sample to ensure their accuracy.
The fact that correct responses were well over 60 percent for all questions in all three levels, with the exception of Advanced question number 1, suggests that either all of our instruction is quite exemplary or the questions need to be revised to more narrowly focus on the outcomes we have set for the instruction program. The high correct response rate for the multiple choice portion of the evaluations is tempered by the lower correct response rates for the open-ended questions. The students were not so able to articulate their knowledge of information literacy.
The comparison of basic assessment results for Freshman Seminar and English Composition identified some unique results for each group. Freshman Seminar students complete a curriculum-integrated project that utilizes the online catalog, and requires finding books in the library and locating biographical material in the reference collections. English Composition students complete a curriculumintegrated project that requires use of two fulltext electronic databases that are part of the library's database network. The most striking difference in these classes was reflected in the responses to Basic question 3:``Full text journal articles are found in: (select 1 of 3 databases).'' Only 28.2 percent of the Freshman Seminar students responded correctly in comparison to 58 percent of the English Composition students. Differences also existed in the response rate to Basic question 5:``The library catalog and databases can be accessed from: (select from 3 computer access types).'' The instructional component for Freshman Seminar does not focus on using full-text databases nor on remote access, but both are part of the English Composition instruction. Thus, these differences in response rates reflect the instruction units and support the integrity of the assessment and analysis. The remaining responses, however, showed only minor differences in the response rates and were all greater than 60 percent.
After reviewing the results of this first year of assessment, the library teaching faculty have agreed to review the questions and refine the assessment forms. For the instruction coordinator, the results provided some very specific guidelines for the overall program. Since only 3 percent of the assessment sample were graduate students, it crystallized the fact (28) 50 (78) 50 (78) 54 (84) 55 (86) 21 (33) 34 (30) 3 (5) Graduate 18 (90) 13 (65) 14 (70) 20 (100) 10 (50) 8 (40) 1 (5) Note: Numbers in parentheses are percentages that they represent a small portion of the general teaching program and have information needs that are unique and often met by direct assistance from divisional librarians. It will be recommended that they should not be included in future general assessments. The assessment project will focus on undergraduates ± both basic and advanced ± and seek to establish a pre-testing mechanism that can be used to strengthen the results of the post-tests. For the basic level freshmen and sophomores, a Research IQ will be distributed as part of the freshman orientation. These Research IQs will be included in the orientation packets and implemented and collected by student services as part of the orientation process. Results will be entered into an Access database for analysis and provide a pre-test mechanism for the basic level assessment.
The advanced assessments reflected a wide range of classes including the sciences, social sciences, and humanities. It is encouraging that the high rate of correct responses reflect a level of information literacy appropriate to advanced research. Correct response rates of 56 percent to Advanced question 1:``To locate books and media available from other libraries through interlibrary loan, use (select 1 of 3 databases),'' were the lowest of all of the responses. Although this provides an area of emphasis for future instruction, the high level of correct responses for the remaining questions is an indicator that the focus of the questions needs to be refined to serve as an indicator of information literacy.
One possibility for pre-testing at the advanced level is to create a pre-test Web assessment that could be completed as students arrive for class. Although late arrivers would not be included, it would provide a random sample of students to serve as a pre-test group that could be compared to the post-test and strengthen the data assessment. Another opportunity for preand post-testing at the advanced level is in conjunction with an advanced level biological literature class taught collaboratively by the science librarian and biology faculty. The design of this 3-credit class and the opportunity to test and teach during the entire semester provides an opportunity for a sophisticated level of assessment and analysis.
Conclusions
The development and implementation of this assessment project resulted in four main areas of discussion. First, instruction assessment must be developed and implemented with care. An instruction program is a collaborative process, and its assessment must address the concerns of all participants. The likelihood exists that assessment will not be unilaterally welcomed by everyone.
Second, Web-based assessment provides for the implementation of electronic analysis as part of a database. In tandem with tiered instruction, the ease of analysis eliminates a significant hurdle in gathering data and makes the next step that much easier. The next step is to apply the findings from the assessment. An assessment is only valuable when the analyses are used to augment or change the program being assessed. At the University of Montana, the Web-based assessment serves as a guide for restructuring, reassessing, and augmenting the instruction program. Continued Web-based post-assessments will be combined with preassessments to further authenticate the integrity of the findings. Assessment will be implemented to keep the instruction program alive and well.
Finally, just as library instruction should not occur in isolation from the University curriculum, assessment of library instruction should not occur in isolation from other library assessment. How does library instruction fit into the overall goals of the library? How does it complement other public services? Does it integrate well within the reference function? Can it be used to strengthen the library's efforts at outreach, distance education, or public relations? Library-wide assessment can provide answers to these questions as well as providing a base of information that can serve as a cornerstone for integrated, library-wide program development.
